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Abstract 
 
Work in workplace is connected with a particular danger. Workplace has to meet all safety conditions for health protection at 
work. The work in chemical laboratory by choosing proper experimental work and keeping rules of OHS helps to improve 
chemistry teaching. Necessary and very effective part of studies nowadays is modernization and keeping OHS principles in 
educational process at university, where teachers and students experience lack of teaching space and professional literature. In the 
article we presented the importance of university teacher training from chemistry and especially their continuing education in the 
field of OHS. The preparation is prevention of accidents and risks that could cause health or material damages in praxis. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
 
The National Council of the Slovak Republic has adopted the Act No. 124/2006 Coll. on Occupational Safety and 
Health Protection and on the Amendment of Certain. Acts as amended by Act No 309/2007 Coll. and Act No 
140/2008 Coll. This Act lays down the general principles of prevention and the basic conditions for the purposes of 
ensuring occupational safety and health protection, and for avoiding risks and factors causing occupational 
accidents, occupational diseases and other damage to health from work. The Act accentuates the role of education 
and motivation connected with OHS. Education is a strong tool in systematic building and advancement of special 
knowledge, abilities and skills as well as in creation of desired attitudes towards OHS issues including occupational 
environment, safety of technical equipments and optimization of working conditions (Kozík & Bulla, 2013). That 
means an adequate incorporation of OHS´s problems into lifetime education process which includes mainly 
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professional education, capability growth, retraining, postgraduate courses and acquirement of new skills and 
competences (Act No. 355/2007 Coll. on Protection Issue)of occupational safety and health protection as well as 
methods of risk´s prevention is a subject of education at schools which prepare students for exercise of a profession 
(Líšková, Nádaská & Pavelová, 2006).. It is also included in requalification and skill-improving process for adults. 
The above mentioned Act provides general principles for implementation of OSH principles. On behalf of 
occupational safety and health protection the following obligatory provisions are ensured: implementation of 
measures with regard to all circumstances related to work and in accordance with legal regulations and other 
regulations designed to ensure occupational safety and health protection, improvement of working conditions and 
adapting them to employees, taking into consideration the current and foreseeable changes of circumstances and the 
state of scientific and technological knowledge, identification of dangers and hazards, assessment of risks and 
drawing up a written document on risk assessment in all activities. It is further ensured that the safety and health of 
the employees are not threatened by the workplace, access roads, working equipment, materials, working 
procedures, manufacturing procedures, arrangements of workplaces and work organisation, and that the safety and 
health of the employees are not threatened by chemical factors, physical factors, biological factors, factors 
influencing the psychological workload and social factors. Harmful factors of the environment and workplace are 
physical, chemical and biological factors, which according contemporary knowledge of science cause or can cause 
health disorders, and also stress factors caused by living conditions which adversely affect the physiologic and 
psychic functions of peoples. In this article we point out that education and nurture focused on observance of OHS 
principles is very important preventive factor against accidents caused by chemical substances and chemical 
mixtures.  
 
2. OHS - importance of prevention 
 
Implementing preventive measures, particular programs and measures aimed at improving working conditions 
and elimination factors causing occupational accidents, occupational diseases and other damages to health from 
work are the most effective means of improving occupational health and safety. Prevention shall be understood as a 
system of measures planned and taken in all areas of the employer’s activities, that are aimed to eliminate or reduce 
risks and factors that cause occupational accidents, occupational diseases and other damage to health from work, and 
the definition of the procedures to be followed in the event of an imminent and serious threat to the life or health of 
the employee. 
The employee shall be understood as: 
x a natural person who in labour–law relationships or in similar labour relationships, performs dependent work for 
an employer in accordance with his/her instructions, for a wage or remuneration, 
x a pupil of vocational school, vocational training school, secondary school in practical classes and a university 
student in practical education . 
 
In order to ensure occupational safety and health protection, the employer shall be obliged to: 
x eliminate dangers and hazards, take measures to reduce them or replace strenuous and monotonous work and 
work performed in difficult and health damaging or harmful working conditions by suitable working equipment, 
working procedures, manufacturing procedures and improved work organisation 
x on premises where dangerous substances are used or stored, or technologies and equipment are used whose 
failure, might cause a threat to the life and health of large numbers of employees, and other natural persons, and 
to the surroundings, and on premises with special dangers and dangers potentially immediately and seriously 
threatening to the life and health of employees 
1. adopt measures to eliminate the threat to life and health; and in the event that it is not possible based on 
the latest scientific and technological knowledge, implement measures in order to reduce them, 
2. implement necessary measures to reduce the possible consequences of threats to life and health, and limit 
access to the endangered premises of employees, whose presence is inevitable, who are duly and provably 
informed and trained and equipped pursuant to legal regulations and other regulations in order to ensure 
occupational safety and health protection, 
x determine safe working procedures, 
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x determine and ensure protective measures which must be implemented, and when necessary, determine and 
provide the protective equipment which must be used. 
 
Act No. 124 of 2nd February 2006 Coll. on Occupational Safety and Health Protection and on the Amendment of 
Certain Acts as amended by Act No 309/2007 Coll. and Act No. 140/2008 Coll. assigns the obligations of employer, 
the rights and obligations of employees, defines the safety of constructions, working premises, installations and 
working procedures, interprets the meanings and proprieties of following articles: verification of the fulfilment of 
safety requirements for technical equipment, authorisation to execute activities, activity execution certificate and 
activity execution permit, occupational accident, other accident, occupational diseases, dangerous events and serious 
industrial accidents . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.1. OHS with chemical substances and chemical mixtures 
 
Probability of health damage at work and degree of possible consequences on health poses a risk. Principles of 
risk prevention in chemical laboratory consist in perfect knowledge of chemical´s effects and in observance of 
instructions for their handling. According current regulation all chemical substances and chemical mixtures must be 
labelled, that means marked with symbols and pictograms. (Picture 1) Their objective is to alert to possible threat of 
health at handling. The hazard connected with their use is showed on each package unit which contains chemical 
substances or chemical mixtures (besides various other data according classification). This hazard is expressed by 
means of „hazard statements“ (H -statements) and „precautionary statements“ (P - statements) which merely 
indicate the safety precautions that should be followed when using the material, not the explicit hazards of the 
material. Complete list of H and P - statements should be available in each laboratory. 
 
             Table 1. Safety Data Sheet (SDS) 
 Sections   Sections 
1. Identification of manufacturer, name of the chemical substance 
or chemical mixture 
  9. Physical and chemical properties 
2. Hazard identification 10. Stability and reactivity 
3. Composition/information on ingredients 11. Toxicological information 
4. First-aid measures 12. Ecological information 
5. Fire-fighting measures 13. Disposal considerations 
6. Accidental release measures 14. Transport information 
7. Handling and storage 15. Regulatory information 
Picture 1. GHS chemical hazard 
pictograms  
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8. Exposure controls/personal protection 16. Other information 
 
To the basic documents of the new REACH regulation appertains the Safety Data Sheet (SDS). REACH set 
down unified standards for marketing chemicals in countries of European Union. Later, the first requirements of 
REACH regulation on SDS were amended by incorporation of GHS (Globally Harmonised system of Classification 
and labelling of Chemicals) rules.GHS was adopted into EU´s legislation as a CLP (Classification, Labelling and 
Packaging of Substances and Mixtures) regulation. It aims to protect workers, consumers and the environment by 
means of labelling which reflects possible hazardous effects of a particular chemical. It is important, that everybody 
who comes into contact with chemical substance or chemical mixture should get trustworthy information about their 
properties and conditions of safe handling . 
SDS is a complex document to provide information on chemical substances and mixtures to every recipient. It 
comprises 16 sections and must be conveyed in official language of the country, in which the substance or mixture is 
supplied to market. SDS is used as a source of information about hazards, including environmental hazards, and to 
obtain advice on safety precautions. Information in the SDS should be presented using the following 16 headings 
(sections) in the given order - Table 1. 
 
3. Hazards at work in chemical laboratory 
 
Hazard is a situation or character of working process that poses a level of threat to health of students or 
employees. For this reason every student should have elemental knowledge on hazard arising from the work, which 
he/she performs. Chemical laboratory poses a hazard of injury, fire and explosion (Feszterová, Košík &. Juhász, 
2007) 
 
3.1  Hazard of wounding 
 
Injuries which can occur at work in chemical laboratory can cause wounds by action of heat, chemical agents or 
objects (thermal, chemical, mechanical wounds). The most important measures to minimize the injuries are 
preventive (precautionary) ones which were discussed in the Chapter „OHS-Importance of Prevention“. Each failure 
which threatens the occupational safety should be immediately announced to the head of training. The work with 
chemical substances must be carried out with absolute care and concentration. Hazard of wounding (cutting, 
burning, alkali-burning) can be present at various works in chemistry laboratory. For example by contact of hot, 
caustic or corrosive chemicals with unprotected part of the body, cleaning laboratory glassworks, working with gas-
burner, drawing on rubber hoses to glass tubes. Before each chemical experiment it is important to become familiar 
with H - and P - sentences, pictograms on the packaging´s label. If injuries occur in the chemical laboratory, act 
quickly and use your judgement. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Picture 2. Work in chemical laboratory - personal 
protective equipments are compulsory 
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3.2. Hazard of fire and explosion 
 
When distilling flammable liquids (ether, gasoline) student should become acquainted with properties of 
chemicals which he/she will work with (boiling point, flash point, LD50) as well as with valid safety instructions 
(Feszterová, 2008) Chemicals should be stored far from heating elements, hotplates and burners´ flames. Substances 
classified as caustic, corrosive (strong mineral acids, hydroxides of alkali metals, some organic substances) should 
be handled very carefully and the instructions of occupational safety should be strictly followed. The work with 
these chemicals is exclusively executed in suction-box (fume-hood). Use of personal protective equipments 
(protective cloth, face shield or eyeglasses, gloves) is compulsory. (Picture 2) 
 
4. Conclusions 
 
Motivation and education aimed to adhere to principles of safe work is very topical today (Kozík & Lukáčová, 
2010). The objective of education in field of OSH is to equip students with necessary knowledge, information and 
develop their ability and skills(Baráth & Feszterová, 2010) Improving quality and affectivity of university education 
is a priority goal today (Juhász, 2012). The keystone of this goal is the content of education in line with up-to-date 
findings of science and technics (Serafín  & Feszterová,  2010). It is very important during academic preparation of 
future chemistry teachers educate them in OSH and provide them with all knowledge and information on this topic. 
Such preparation is a precaution against occupational injuries and risks which can threat the health and cause 
material damages. Having finished their study at university the majority of students act as teacher at vocational 
schools or high schools, where they lead laboratory exercises. Their profession among others consist of emphasizing 
requirements of OSH. The education content, gained knowledge, abilities and skills should be useful in further study 
or every day’s practice (Poledníková  & Pavelová, 2012). Work in chemical laboratory is connected with 
verification and enhancing theoretic knowledge, growth of skills and above all adoption of practice of safe work. 
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